Y

AMS Tracker Page : 4of 19"
Thermal Control Doc.ld . AMSTR-NLR-PR-040
Subsystem Issue - Issue 01
QM/FM condenser He leak &proof Date June 2008

pressure test procedure

Summary

This document descnbes the Hchum leak test and plOOf pressure test for the QM&FM TTCS
condenser tubes and the OM&FM TTCS condensel assembly. The document includes

procedure sheets to be filled in during testmg

Mo part of this document may be reproduced andlor disclosad, in any form or by any means, without the prior wrillen permission of NLR. ]
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-1 Scope of the document

The }ﬁrocedure descfibés the QM & FM condenser Heliuim leak test and proof pressure test on
single coﬁdenser_ tubes and condenser assembly. In the overall manufacture'seque'nce_thé. bold
indicates the step in which these pfocedure has to be'applie.d. In case a brazing manifold test
sample has to performed helium leak test and prdof pressmé test '.please refer to “AMSTR-
NLR-PR-002-v.2.0-Condenser tube He leak procedme and the “addendum: Proof pressure test

.procedme for brazed manifold samples.”
Overall QM FM Condenséf'Manufacturing sequence

Bend individual tubes

Label tube - - .

He leak test for individual tubes AMSTR-NLR-PR-040 _

Cut tubes to exact Iength accqrding to the cutting procedure AMS_TR-NLR—PR—OOS-’

B —

v.2. QM/FM condenser e leak &proof pressure test procedure
a.  Avoid chips entéring the tubes during cutting
5. Clean tubes inside & outside and seal the end: AMSTR NLR-039
6. Manufacture brazmg plates
7. Apply stop off agent on brazing component AMSTR- NLR-041
8. - Manufacture bottom, top plates and strain relieves in AL 2024 T351
9. Convert to AL 2024 T851 . (worksheet by AIDC)
10. _Manufacturc manifold parts and filters
11. Clean manifold parts and filter AMSTR-NLR-039 (to be approved)
12. Perform nickel plating on tubes side to be brazed according to AMS 2403L
13, Spot weld condenser tubes to mamfold and apply solder around tubes
14, Braze tubes and manifolds AMSTR NLR-041
15. He leak test on condenser ttlbmg lay-out AMSTR- NLR -040
le. T fe leak tht on mantfold test sample AMSTR NLR-004 issue 04
" 17. Proof pressure test and burst pressure test on manifold test sample up to 2. 5 MDP = 2.5
# 160 = 400 bar per AMS FR-NLR -004 Iss04 - .
18. Proof pressure test up to 1.5 MDP = 1.5 * 160 = 240 bar AMSTR-NLR -040
19. He leak on condenser tubing lay-out AMSTR—NL_R —PR 040
20. He leak on manifold test sample AMSTR-NLR ~PR (04 issue 04

| No part of this document may be reproduced and/or disclased, in any form or by any means, without ihe prior writtan permission of NLR.
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21
22.

23,
24.
25.
26.

27.
28.
29
30

31

32.
33,

Install nutplates on top platc

Surface treatment of condenser plates and tube before gluing AMSTR- NLR PR -38
Glue the condenser tubes to the base pIate AMSTR-NLR-PR- 38

Glue the top plate to the bottom platé'ahd glue strain reliefs; AMSTR-NLR-PR-
Glue foil heaters on top plate; AMSTR-NLR-PR-38 | i o
Clean outside tubcs manifold and condenser plates accordmg to : AMSTR-NLR- -
PR.039 (to be approved) _ . o -
Apply wire heater according to AMSTR-NLR-PR-043

Do amass (_:heck/measuremcnt éi_l the Condénser_and condenser bolts .

Fix condenser with bolts to transport jig AMSTR-AIDC-PR-023 (to be Wﬁtten)
Pelform an outgoing inspection (visval and electncal) accordmg to AMSTR NLR-PR-
47 ( to be written)

Perform’ thermal cycling test accordmg TTCS- SYSU-TEMP 001 ( to be wrltten) only
for QM

Apply TS accordlng o AMSTR~NLR~PR—49 {tobe wnlten) only for FM

Integrate the condenser to radiator accordmg to AMSTR-NLR-PR-48 -

2  References documents

Title Number Date

_ RD-I TTCS Leak rate AMSTR—NLR—TN-O%—ISSllB 1.0 April 2006

RD-2 | Proof pressure test procedure for | AMSTR-NLR-PR-040-issue 1.0 | June 2008
brazed manifold samples . _ -

RD-3 | Helium leak test procedure EM AMSTR—NLR-PR-OOZ—issue 2.0 | May 2007

condenser tubes and condenser

assembly

No part of this document may be reproduced andfor disclosed, in any form ar by any means, withotit the prior written perission of NLR.
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3 _Helium leak and proof préssm‘e test désc_ription

3 1 Helium leak test
The vacuum method is the most sensitive leak detectron technlque _
~ Two sub methods can be distinguished. Only the “Helium outside -vacuum inside” method is

described here.

_3_;::3’{1}{&-5‘ “

> - Patie mr
[ hc:lrd vicyum® |nslda§ .

Figure 1. He leaktest, vacuum method

When this method is applied the object to be examined for leaks is evacuated and sprayed from
the outéide'With a search gas, helium. The side which is placed under vacuum is connected to
~ the leak detector. The gas enters thmugh any leaks present in the object and is detected by a
sensor connected to the leak test instrument. Quantltatlve overall leak rneasurements can be
- performed by covering the test item with a bag and saturate the inside with helium.
Excessive use of helium shall be avoided as it will increase the detector’s background detectlon
level (decrease its 1eak fest sensitivity). The helium that leaks into the test item is momtored and
should be less than ihe required value.
State of the art helium leak rate testers can measure leak rates in the 01'dei' of 1#10-10 mbar.l/s,
- however one should keep in mind that this value is often very difficult to obtain in practical

situations. Very little helium contamination already can disturb the bdékgmuhd détection level.

i ) Na part of this decument may be reproduced and/or disclosed, in any form or by any maans, without the prior wrilter permission of NLR. ’
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The limit for this TTCS component reqmred from RD- I document 18 1x10 9 mbar. L"S

meg to the AIDC equipment measurmg the He leak in atm-ce/s, the followmg unit conversmn

can be used:

1 atmeec/s = 1,03 mbar-l/s

" The e.quipment'used of fhis QM. and FM was changed compared to the EM because of the oil
sealed pump in the leak detector :for the QM and FM condenser any oil contammatlon needs to

~ be avoided. For that reason an oil-free pump (see Spec) was used to 1eplace the 011-seied pump

in the He leak tester.

Dry runnihg vacuum pump for cleanliness - no oil costs, no oil changes, no ail disposal
Speed 12.5 m*h at SDHz, 15m h‘1 at 60Hz (#78.83 CFM 250 L/Min, 250000
_cm®/min)
Ultimate vacuum <1.6 x 10"2 mbar
Ideal for all clean processes

Displacement (swept volume) _ A
50Hz. - . ' 15 m3h 1/ 8.8 fmin’?

60 Hz | 18 m*h? / 10.6 Pmin™
Peak pdmping speed ' :
50 Hz _ 12.5 M/ 7.3 fimin't
60 Hz | LCTM) 15 m*h-1 / 8.8 f’min-1
Ultimate vacuum (total pressure) 1.6 x 1072 mbar / 1 x 10° Torr
Inlet connection : NW25
Outlet connection . o NW16
Motbr power ' 0.4 kw-
Electrical supply, 1-phase

50 Hz ' 200/ 230V
60 Hz ' 110 / 115 V
Encl'osdre rating P44
Operating temperature range 5to 40 ©C /41 to 104 °F
Weight ' _ 25 kg / 55 Ibs
Noise level at ultimate (at 1 metre) 58 dB(A)

Vibration _ _ - 1.5 mms™?

Leak tightness (static) . 10% mbarIst

No part of this documen! may be raproduced and/or disciased, in any form or by any means, withoul the prior written permission of NLR.
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3.2 I’roo_f pressure test

The proof .press_ure test will be pérfoﬁned using a NSU ( Nitrogen service unit) with gas and |
liquid N2. The pump inside the NSU is oil-free pump avoiding oil contaminations ‘on the.

condenser tubes while testing.

Vi
Tatik ArEImEE
LD BTRANE

' P
e R
g T e
I (7w
o {amowneF Y
B rodipz | CINTRG, vave 1 g

¥i
i"ﬂ.} TREGHE
el Sk Frrerersporem

g

Task
LI

_______
Pag
HisH PAESIUAE
W LE Tk

i@l FiLE
LLURLEA

et

DRI AL L HEE vex Ll g
:/ AT EUFTOMERG FEEEST.

HIGH BTES 58

. L
i S £ G
WoHL yp  HR _.C_

1
R B i
ST e 3
T VET i
5
1

i ARy

._:55.’
(;_i??‘lﬂﬁ':' FAESENE

e e
TPITONA, FELTER aalLALE
/7 DUSTOHERS REGMET.

) e e
Pabn #
SRS ARG T
a v
Figure 3. Schematic of the Nitrogen service unit
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4 Helium leak test prOcedure sheéts

“The helium leak test procedure sheets shall be filled iﬁ, and shall accompany the condenser
during it’s lifetime in order fo be able to show the pl'obedure was followed.

- Each condenser consié_ts of 7 Inconel tubes with a different bending lay-out and finally will 7
consist of an integrated tube system combining the tube ends into two manifolds (one intet and

one outlet}.

Mo part of this dosument may be reproduced and/or disclosed, in any form or by any means, wi!houi’_ih'e pricr written permission of NLR.
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